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Abstract:- Phosphaturic mesenchymal tumor is a Tumor
induced osteomalacia (T1O) which is a rare metabolic
bone disorder due to renal phosphate wasting and
abnormal production of FGF-23. Here we report a case
of 26 year old male who presented with complaints of
multiple joint pain and inability to walk with laboratory
investigations suggestive of hypophosphataemia and a
lesion in right lower limb causing TIO diagnosed by
multidisciplinary approach. Patient underwent surgical
excision with complete resolution of symptoms.
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I. INTRODUCTION

26 Years Male patient presented to OPD complaining
of multiple joint pain, and inability to walk since 3 years.
The symptoms initially manifested as generalized weakness
and multiple joint pain aggravated by walking. Over time,
symptoms worsened to the extent that the patient had to use
support for walking. The patient had a history of pathologic
fracture neck of femur in 2020. The patient was admitted for
the above complaints. The patient was initially screened for
routine investigations which revealed hypophosphataemia
(Sr. Phosphorous — 1.7 mg/dl), raised alkaline phosphatase

(ALP-348 U/L) with normal calcium levels (Sr. Calcium -
9.5 mg/dl), and other parameters were within normal range.
Based on the above report’s patient was evaluated further
for hypophosphatemia. Urinary calcium - 1.3 mg/dl, Serum
PTH 69.1 pg/ml (Normal 12-88), Vit D3 — 35 ng/ml
(Normal), Urinary phosphorous — 52.4 mg/dl, Urinary
creatinine - 102.2 mg/dl, 24 hr urinary phosphorous — 464.1
mg/24 hrs (Normal - < 1100 mg/24hrs), with normal TFT.
Ultrasonography of the abdomen is suggestive of the normal
size of the kidney with corticomedullary differentiation.
Both the RA factor test and HLA B 27 were negative. Based
on the above laboratory investigations, TRP (Tubular
reabsorption of Phosphorous) was found to be decreased.
For Further evaluation of Hypophosphatemia and to rule out
Tumor-induced osteomalacia, FGF 23(Fibroblast Growth
Factor) and Gallium 68 DOTANOC PET-CT were done. It
was suggestive of Increased FGF 23 - 772.1 RU/ml (hormal
0-150) and PET CT revealed Increased Somatostatin
receptor expression noted in the 13x10x16mm sized
subcutaneous soft tissue density nodule in right lower leg
seen anterior to the distal end of the shaft of right tibia (SUV
max = 22.9), there was subtle erosion of cortex of tibia with
osteoporotic changes in other bones suspecting this nodule
to be the Culprit Tumor.

Fig 1: PET CT showing Lesion in Right lower leg
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Based on the PET CT report and on examination a
solitary swelling of around 2x2 cm in right lower leg on the
anterior aspect of the lower 1/3" of tibia, with minimal
tenderness and ill-defined margins. Contrast enhanced MRI
(Right leg) s/o small relatively well-defined altered signal

Fig. 2: T1IW Image of Right lower limb showing Lesion on anterior aspect of tibia
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intensity lesion of 9x12mm in subcutaneous plane of
anterior aspect of distal 1/3 of right leg showing
homogenous post contrast enhancement with erosion of
cortex of distal 1/3 of tibia with chronic stress fractures in
talus, calcaneum, navicular, distal tibia and fibula.

Fig. 3: TIW coronal image post contrast
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Patient was planned for elective surgery for
exploration with wide local excision of lesion. Vertical
incision was taken over the distal end of tibia on the anterior
aspect. There was evidence of 2x1 cm well circumscribed,
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highly vascular lesion over the periosteum. Wide local
excision with 1cm margin done. Specimen was sent for
histopathological examination.
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Gross specimen- A fibrous tissue measuring
2.3x1.5x1.5 cms which was extremely congested. On slicing
there was an evidence of brownish fragile tumor measuring
1.6x1.5x1 cm.

Microscopy: section reveals benign neoplasm
composed of spindle cells which are bland and arranged in

Fig. 5: Resected tumor

sheets and fascicles and osteoclast type giant cells. Stroma is
richly vascularised and consist of well devoloped capillary
network and blood wvessels arranged in staghorn /
hemangiopericytoma like pattern, foci of cartilage and
osteoid are also seen . All resection margins are free of
tumor.

Fig. 6: showing spindle cells in fascicles
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hemangiopericytoma like
vasculature

Post operatively patient had resolution of symptoms
and post operative laboratory investigations had returned to
normal range (Sr. Phosphorous — 2.5 mg/dl and FGF 23 —
114 RU/ml)

Il. DISCUSSION

Hypophosphaturic  tumor is a tumor induced
osteomalacia (T1O) which is largely under-diagnosed
paraneoplastic condition. Being a rare metabolic bone

Fig. 7: showing osteoclast type giant cells and haemangiopericytoma like vasculature
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disorder, TIO results from abnormal tumor production of
FGF 23 resulting in isolated renal phosphate wasting.

Most commonly seen in malest*2%l, Predominantly
seen at 45-55 yearst4l, Tumor secretes phosphaturic factors
(Phosphatonin) most common being FGF23. Tumor located
commonly in extremities followed by head and neck and
lastly in trunk and pelvistl.

FGF 23 — produced by osteocytes and osteoblasts

Activates receptor complex of Fibroblast growth factor receptors 1C and co receptor klotho™4!

Reduces expression of Sodium phosphate co-transporters NaPi-Ila and NaPi-11C

Inhibits tubular phosphate reabsorption at proximal renal tubule causing phosphaturia.

It also inhibits 1 alpha-hydroxylase enzyme and
decreases 1,25-Dihydroxy Vitamin D production. Both these
cause further impairment of intestinal absorption of
phosphatel®,

Patient presents with bone pain (most common
symptom)™€l, muscle weakness, gait disturbance , height
loss.

Stepwise approach is needed for identification and
evaluation of hypophosphataemia as there is significant time
gap from onset of symptoms to diagnosis. Median delay of
5.5 years for tumor > 5 cm and 3 years for < 5¢cm tumor was
observed™ . It begins with detailed history , family history
for bone and mineral disorders and physical examination.
The laboratory investigations includes serum phosphate |,
serum calcium , serum creatinine , urine phosphate , urine
creatinine and PTH. TmP/GFR if less than 0.88 is indicative
of TIOPEl, FGF-23 is the most specific and sensitive test in
TIO (normal range is <120 RU/mI)215) Imaging is the next
modality to precisely localize the tumor which includes
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MRI, CT scan and Ga-68 DOTATE , DOTANOC and
DOTANOC PET-CT scan. 3513

Treatment includes supplementation of phosphate and
calcitriol administration. Mainstay of treatment is surgical
excision with wide margins**51,  Symptoms and
laboratory parameters resolves rapidly post excision.
Incompletely resected tumors are prone for recurrence and
in such cases supplementation should be continued along
with chemotherapy or radiotherapy.™ Recurrence rate is
14.2% in surgically resected patients.[*:312]

I1l. CONCLUSION

TIO although rare paraneoplastic condition , is
potentially treatable with multidisciplinary diagnostic
approach®™ and surgical resection being the mainstay of
treatment. In our case , patient with history of 3 years was
evaluated and diagnosed to have a culprit tumor in Right
lower leg which was successfully resected leading to
improvement of symptoms clinically and also laboratory
parameters.
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